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1.  BACKGROUND 
 
This Working Paper reports on contract research commissioned by the Policy & Planning 
Unit of the Traffic & Transport Branch of the Brisbane City Council (BCC). In this report a 
methodology to assess the PT needs of a geographic area is developed. A set of criteria are 
put forward, which allows an assessment to be made of the relative needs of an area in terms 
of mobility; access to transport services; PT route coverage and frequency.  
 
2. DEFINING UNMET TRANSPORT NEEDS 
 
Queensland Transport (1995) defines the concept of social justice as it applies to the 
distribution of transport goods and services to communities. In this context, areas suffering 
social injustice are said to be those whose residents are transport disadvantaged and where 
adequate levels of accessibility to essential activities/opportunities is not available. Transport 
disadvantaged may affect many residents including those: 
 
• physically disabled 
• aged or young 
• without access to a car or to PT 
• poor 
• unemployed 
• with language difficulties 
 
In terms of social justice, accessibility to destinations may be restricted to trips that are 
undertaken to fulfill the essential functions of employment, education, health and shopping. 
For example, according to Duffy (1998), the lowest paid 20 percent of the population in 
Melbourne spends 21 percent of income on transport, while the highest paid 20 percent spend 
10 percent of income on transport. On average households spend 15 percent of household 
expenditure on transport. Ageing and low income households spend significantly proportion 
of income on transport than the average. 
 
Queensland Transport (1995) identified the following criteria to assess the level of transport 
disadvantage in a given area: 
 
• average income per household 
• average number of dependents per household 
• average car ownership per household 
• proportion of aged pensions 
• proportion of disability pensions 
• proportion of unemployed 
 
3. POTENTIAL ASSESSMENT CRITERIA 
 
3.1 Unmet Transport Needs 
 
Brisbane Transport (1995) used seven criteria to rank SLAs in Brisbane in order of their 
potential for success of community based bus services. The criteria used were: 
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• population density 
• percentage of aged persons 
• percentage households without a car 
• level of unemployment 
• percentage of low income households 
• local level of trip attractors by type of attractor 
• other community projects planned by the council for the area 
 
On that basis, an overall ranking of suburbs identified New Farm; South Brisbane; 
Chermside; Woollongabba; Wynnum; and Annerlerly as the six SLAs where community bus 
services would be most likely to succeed, based on 1991 Census data. 
 
Henk and Hubbard (1996) put forward an index of PT availability based on three main 
factors, namely: service coverage, frequency and capacity. The most appropriate measures to 
quantify each of these factors were identified as: 
 
• Service coverage: average walking distance to PT stop; 
• Frequency: average vehicle headway; and 
• Capacity: percentage of peak period demand that could be serviced by PT. 
 
An index of PT availability based on the combination of these three factors in equal 
proportions, was put forward as a way to compare the provision of PT between urban areas.   
  
Hillman and Pool (1997) defined accessibility in terms of: 
 
• characteristics and location of  residents (eg: address, access to a car, physically 
disabilities, tec.); 
• opportunities available for the basic human needs such as employment, education, health 
and shopping; and 
• the transport system used to link individuals with the opportunities available within a 
specified area. 
 
A distinction is made between local PT accessibility and network PT accessibility. The latter 
refers to accessibility of locations to specific destinations (eg. a hospital) by using PT. Local 
accessibility is the accessibility of a specific location to PT. An example of a local 
accessibility measure is the PT Accessibility Level index used by some Local Authorities in 
the UK. This index measures local access to the PT system calculated as a combination of 
walk time to a PT stop an average wait time for a service at that stop. 
 
Farwell and Marx (1996) developed a ‘transit needs index’ for a local area based on the 
proportion of: elderly persons; young persons; households without a car; and average 
household income. Each of these variables was allocated equal weight when deriving the 
index of PT need. The needs index was used in conjunction with data on the location of 
potential destinations for the local area, such as shopping and employment centres; 
government services; hospitals and educational establishments.  Demand responsive services 
were planned and tested based on advanced bookings, automated vehicle positioning systems 
and real-time vehicle dispatching.  
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3.2 Poor PT Market  Penetration 
 
The preceding section dealt specifically with criteria which might be used to assess whether 
an area is disadvantaged from a transport perspective, given a set of social justice objectives. 
A different set of criteria would need to be used when assessing the extent to which PT fails 
to adequately serve an area or a market segment which could be expected to attract significant 
PT mode shares. This is the case of commuting trips to the CBD; some home-based 
shopping trips to the CBD; home-based education trips; and commuting and shopping 
trips to major employment/retail centres. The following criteria would need to be 
developed and quantified to determine the extent of, and the reasons for, poor PT penetration, 
in a specific area: 
• current PT mode share for each contestable trip market; 
• household car ownership and car availability levels; 
• distribution of household incomes; and 
• current levels of service provided by PT (eg. frequencies; route coverage and relative 
travel times by car and PT to major destinations). 
 
Using such criteria, some areas may show a PT mode share for contestable trip markets below 
what might be regarded as a minimum expected level, given their socio-economic 
characteristics.  The provision of improved levels of PT services (either conventional 
scheduled services or new more demand responsive alternatives), needs to be assessed in the 
light of the overall PT targets to be achieved, as well as having regard to operating cost 
implications.  
 
4. A GIS-BASED TOOL FOR THE APPRAISAL OF UNMET COMMUNITY 
TRANSPORT NEEDS 
 
The assessment of unmet transport needs of a given geographic area needs to have three main 
components, namely: 
 
• defining the current level of service provided by the transport systems serving the area;  
 
• identifying and quantifying the extent to which the residents of the area are disadvantaged 
from a transport perspective; and 
 
• identifying and quantifying the extent to which the mode share of PT for the trip markets 
better suited to it, falls short of expected threshold values. 
 
A GIS-based assessment tool is ideally suited for this type of analysis given its ability to 
manipulate spatially based data. The GIS database would need to be made up of a number of 
data layers as shown in Figure 1. Three main types of data would need to be available for 
analysis, namely: 
 
(a) land-use and socio-economic characteristics of the study area; 
(b) transport network characteristics and current levels of service; 
(c) measures to be used in the assessment process with associated threshold values and 
relative weights. 
 
(a) Land-use and socio-economic characteristics of the study area 
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Theoretically, the level of analysis could be the household itself. However, for practical 
reasons, it is likely that data aggregation at the Census Collection District (CCD) level would 
be the most suitable strategy, given that most of the socio-economic and demographic data is 
available at that level. Data needed for the analysis includes the number of: 
 
1. households 
2. resident persons by age  
3. employed residents 
4. unemployed residents 
5. cars per household 
6. persons with drivers’ license per household 
7. average income per household 
8. Level of self-containment (employment; education and other services) 
 
(b) Transport network characteristics and current levels of service 
 
Existing PT services need to be entered into the GIS database in the form of a route maps and 
scheduled timetable data in sufficient detail to allow walking distances and walking times to 
be estimated from each analysis unit (eg: CCD) to each PT stop. The headways for each 
service will also be estimated from this input data.  
 
The travel times by PT from each CCD can be estimated for each of the major destinations 
identified as being important for residents to access, in terms of social justice goals of 
accessibility to the basic functions of employment, health, education and shopping. At this 
stage, travel related data can either be obtained specifically for this purpose, or it can be 
derived using existing PT matrices of trips, travel times and/or travel costs. Data obtained 
from standard transport planning software packages can be used in conjunction with the 
proposed GIS database. 
 
(c) Assessment criteria 
 
In order to obtain an overall index of unmet demand to be used when ranking areas which 
may be competing for public funds, it is necessary to use a weighted combination of 
assessment criteria. The latter need to relate to the following main factors: 
 
1. level of transport disadvantage 
2. PT mode shares for PT contestable trip markets 
3. level of acessibility to employment opportunities 
4. level of accessibility to non-employment opportunities 
 
Factor 4 above may be further sub-divided into access to education, health, shopping and 
other activities, dependent on the level of detail required and the characteristics of the study 
area residents.  
For each geographic unit of analysis, z, the overall unmet demand index, UDI, may be 
expressed as: 
 
a
a
ai
i
iz AMwTDMwUDI ∑∑ +=  
 
Where:  
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 TDMi = transport disadvantage measure I; 
 AMa = accessibility measure a; 
 wi= weight to be assigned to transport disadvantage measure i; and 
 wa= weight to be assigned to accessibility measure a. 
 
A possible set of transport disadvantage measures, TDM, for an area might include the 
percentage of: 
 
• households with income less than a given threshold value 
• households without a car available  
• adult residents unemployed  
• residents on aged pension 
• residents on disability pension 
• school aged residents  
 
Accessibility measures, AM, for each activity type (eg: work, shopping, etc.) should reflect 
two components, namely: the main destinations available to residents to undertake the given 
activities; and the travel time and/or cost of reaching each of those main destinations. This 
travel time needs to be broken into its main constituent parts of walk, wait and in-vehicle 
time. Standard accessibility indices can be obtained from existing origin-destination trip 
matrices and cost/time matrices (the gravity model for trip distribution uses similar indices); 
or it can be estimated separately for the area under study.  
 
An overall unmet transport demand index for a pre-defined study area can be estimated based 
on the average value of the index for each unit of analysis which make the total area. 
 
Examples of possible threshold values for selected criteria: 
 
• bus stops within 400 m. 
• waiting times between connecting services: 5 minutes. 
• service frequencies: 10 minutes in the peaks; 30 minutes in off-peaks. 
• service reliability at least 95 percent.  
• accurate timetable and map information to be displayed at all customer access points. 
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Figure 1. Unmet Transport Demand Index: Major Components 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. SUMMARY AND CONCLUSIONS 
 
Transport disadvantaged are those residents who are physically disabled; aged; without access 
to a car; poor or unemployed. In terms of social justice, accessibility to destinations may be 
restricted to trips that are undertaken to fulfill the essential functions of employment, 
education, health and shopping.  
 
Accessibility may be defined in terms of: characteristics and location of residents (eg: 
address, access to a car, physically disabilities, tec.); opportunities available for the basic 
human needs such as employment, education, health and shopping; and the transport system 
used to link individuals with the opportunities available within a specified area. 
 
The assessment of unmet transport needs of a given geographic area needs to have three main 
components, namely: defining the current level of service provided by the transport systems 
serving the area; identifying and quantifying the extent to which the residents of the area are 
disadvantaged from a transport perspective; and identifying and quantifying the extent to 
which the mode share of PT for the trip markets better suited to it, falls short of expected 
threshold values. A GIS-based assessment tool is ideally suited for this type of analysis 
given its ability to manipulate spatially based data.  
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 A different set of criteria would need to be used when assessing the extent to which PT fails 
to adequately serve an area or a market segment which could be expected to attract significant 
PT mode shares. This is the case of commuting trips to the CBD; some home-based 
shopping trips to the CBD; home-based education trips; and commuting and shopping 
trips to major employment/retail centres. The following criteria would need to be 
developed and quantified to determine the extent of, and the reasons for, poor PT penetration, 
in a specific area: current PT mode share for each contestable trip market; household car 
ownership and car availability levels; distribution of household incomes; and current levels of 
service provided by PT (eg. frequencies; route coverage and relative travel times by car and 
PT to major destinations). 
 
REFERENCES 
 
Brisbane Transport (1995). Community based bus services: prioritisation for future projects. 
Strategic Development, Brisbane City Council, Brisbane.  
 
Duffy, G. (1998).“Tickets Please’: public transport costs for low income and disadvantaged 
Victorians. Victorian Council of Social Service (VCOSS), Melbourne.  
 
Farwell, R. G. and Marx, E. (1996). Planning, implementation, and evaluation of OmniRide 
demand driven transit operations: feeder and flex-route services. Transportation Research 
Record 1557, Transportation Research Board, Washington D. C. 
 
Henk, R. H. and Hubbard, S. M.(1996). Developing an index of transit service availability. 
Transportation Research Record 1521, Transportation Research Board, Washington D. C. 
 
Hillman, R. and Pool, G. (1997). GIS-based innovations for modelling public transport 
accessibility. Trafffic Engineering & Control, October 1997, No.10, 554-559. 
 
Queensland Transport (1995). Social justice and Queensland Transport. A report by the 
Strategic Liaison Committee and the Brisbane Integrated Transport Study. Queensland 
Transport, Brisbane.  
